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Predictors, and Outcomes of Delirium
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ABSTRACT

BACKGROUND: Delirium is a common, often iatrogenically induced syndrome that may impede the
physical, cognitive, and psychological recovery of critically ill adults. The effect delirium has on outcomes of
intensive care unit patients having acute neurologic injury remains unclear because previous studies
frequently exclude this vulnerable population. The aim of this scoping review was to describe the incidence,
predictors, and outcomes of delirium among adults admitted to an intensive care unit experiencing an acute
ischemic stroke, intracerebral hemorrhage, or aneurysmal subarachnoid hemorrhage. METHODS: PubMed,
CINAHL, Web of Science, EMBASE, and Scopus were searched with the terms (1) stroke, (2) critical care, and
(3) delirium. Inclusion criteria were original peer-reviewed research reporting the incidence, outcomes, or
predictors of delirium after acute stroke among critically ill adults. Editorials, reviews, posters, conference
proceedings, abstracts, and studies in which stroke was not the primary reason for admission were excluded.
Title and abstract screening, full-text review, and data extraction were performed by 2 authors, with
disagreements adjudicated by a third author. RESULTS: The initial search yielded 1051 results. Eighteen
studies met eligibility criteria and were included in the review. Stroke type was not mutually exclusive and
included persons given a diagnosis of acute ischemic stroke (11), intracerebral hemorrhage (12), aneurysmal
subarachnoid hemorrhage (8), and other (1) strokes. Incidence of delirium among stroke patients ranged from
12% to 75%. Predictors of delirium included older age, preexisting dementia, higher severity of illness, and
physical restraint use. Outcomes associated with delirium included higher mortality, longer length of stay,
worse cognition and quality of life, and lower functional status. CONCLUSIONS: Current findings are limited
by heterogenous populations, assessments, and measurement parameters. Detection and management of
delirium among critically ill stroke patients requires an approach with specific considerations to the
complexities of acute neurological injury and concomitant critical illness.

Keywords: cerebral hemorrhage, cerebral infarction, critical illness, delirium, incidence, outcomes, precipitating
factors, stroke, subarachnoid hemorrhage
elirium is an acute disturbance in attention,
awareness, and cognition that occurs as a direct
physiologic response to illness, another medical

condition, substance intoxication or withdrawal, exposure
to a toxin, or due to multiple etiologies.1 Delirium arises
when a number of predisposing (eg, age, preexisting
cognitive impairment)2 and precipitating (eg, sedatives,
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mechanical ventilation)2 risk factors interact.3 Patients
with multiple predisposing factors may experience
an episode of delirium from a single, mild precipitat-
ing insult, whereas a previously healthy individual
may become delirious if exposed to multiple precipi-
tating risk factors.3 This complexity may explain why
intensive care unit (ICU) patients, who are often
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Studies report the incidence of

delirium ranges from 11.8% to 75%.
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severely ill and exposed to multiple deliriogenic med-
ications, are at a particularly high risk for developing
delirium.

Current estimates suggest ICU delirium rates range
from 18.9% to 83% among diverse cohorts of critically
ill patients.2,4,5 Decades of research suggest ICU-acquired
delirium is associatedwith poor clinical outcomes. In a va-
riety of ICUs, delirium has shown to be an independent
predictor of prolonged hospital and ICU length of stay
(LOS);6 higher ICU,7 hospital,7,8 and 6-month mortality;8

prolongedmechanical ventilation;7 postdischarge disabil-
ity;9 and severe long-term cognitive impairment.10

Deliriummayhave an important role in stroke recovery;
however, acute and chronic neurologic disease among crit-
ically ill patients creates significant challenges to detection
and treatment of delirium. Because sequelae of an acute
neurological injury can obscure accuracy of delirium as-
sessments, much of the delirium research to date excluded
subjects with neurological injury.10,11 Common detection
tools for delirium in critical caremaynot be accurate for pa-
tients with stroke due to concomitant brain injury, pro-
nounced neurological deficits such as hemineglect and
aphasia, and low level of arousal.11–13 Thus, extrapolation
of previous findings to critically ill patients experiencing an
acute stroke may not be appropriate or feasible, and data
are needed to provide direction for clinical management
of delirium in this high-risk population.

The purpose of this scoping review is to identify
important knowledge gaps in the assessment, preven-
tion, and management of delirium in critically ill
adults admitted to an ICU after having acute stroke
by identifying the nature, extent, quality, and quantity
of the available literature on this increasingly impor-
tant topic. Specifically, we describe the incidence,
predictors, and outcomes of delirium among critically
ill patients with stroke subtypes including acute ische-
mic stroke (AIS), intracerebral hemorrhage (ICH),
and aneurysmal subarachnoid hemorrhage (aSAH).

Methods
This review adhered to accepted methods for scoping
reviews,14 with findings reported according to the
Preferred Reporting Items for Systematic reviews
andMeta-Analyses (PRISMA) extension for Scoping
Reviews.15 A structured review protocol was created
a priori to establish the specific aims of the search, in-
clusion and exclusion criteria, and fields for data ex-
traction. Covidence systematic review software (Veritas
Health Innovation) was used for all stages of the review
process. The librarian-assisted search strategy is detailed
in the Supplemental Digital Content (see Table, Sup-
plemental Digital Content 1, available at http://links.
lww.com/JNN/A399). The terms stroke (AIS, ICH,
and aSAH), critical care, and delirium were each ex-
panded with inclusive synonyms. Searches were per-
Copyright © 2022 American Association of Neuroscienc
formed in January 2020 in PubMed, CINAHL, Web
of Science, EMBASE, and Scopus.

Included in this scoping review were original peer-
reviewed research studies, published in English, that
reported the incidence, predictors, or outcomes of de-
lirium among adult acute stroke patients, who were
admitted to an ICU. Inclusion required reporting mea-
surement of delirium with a valid and reliable tool or
using established criteria. Excluded were editorials,
reviews, posters, conference proceeding, abstracts,
and studies in which stroke was not the primary rea-
son for ICU admission.

Studies were imported into the Covidence soft-
ware, and duplicates were removed. Title and abstract
screening and then full-text review were first per-
formed by 2 authors, with disagreements adjudicated
by a third author. A PRISMA flowchart covering the
screening process was created (Supplemental Digital
Content 2: PRISMA flowchart, available at http://
links.lww.com/JNN/A400).

Data were extracted from included articles using a
structured extraction tool. Variables extracted in-
cluded patient characteristics (age, diagnosis, stroke
type, stroke severity, systemic severity of illness, and
mechanical ventilation status), setting (type of ICU,
critically ill subgroup from a mixed acuity study), de-
lirium measurement strategy, incidence, prevalence,
predictors of delirium, and outcomes.

Results
The search yielded 1051 articles. After removing du-
plicates, 758 studies were screened by abstract. One
hundred seven studies underwent full-text review,
and 18 including 2386 stroke patients were eligible
for inclusion. Thirteen studies used a prospective co-
hort design.16–28 Not all samples were exclusively
stroke patients or exclusively ICU patients. There was
wide variation in the setting among included studies.
Six included only patients in a dedicated neurocritical
care unit.20,21,23,25,27,29 Four usedmixed-specialty ICUs
(eg, medical-surgical ICU), which reported on a sub-
group of stroke patients.16,17,19,22,28 Five reported
mixed acuity stroke units, where critically ill stroke pa-
tients were reported as a subgroup within an acute
stroke population.18,22,24,30,31 Four did not explicitly in-
clude setting information but included acuity consistent
with ICU care (Table, Supplemental Digital Content 3:
summary of included studies, available at http://links.
lww.com/JNN/A401).
e Nurses. Unauthorized reproduction of this article is prohibited.
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When reviewing stroke diagnosis across studies,
11 reported on AIS,16,18,20–22,24,28,30–33 12 reported on
ICH,16,18,20–26,28,30,32 8 reported on aSAH,16,17,20,21,28,30–32

and 1 did not report stroke type.27 Only 3 studies re-
ported anatomic stroke subtypes.18,30,31 Only 4 reported
stroke severity.18,22,32,33 These 4 used the National In-
stitutes of Health Stroke Scale (NIHSS), with scores
ranging from 9 to 19 and mean NIHSS scores reported
as 9,22 11,18 14,32 and 19.33

Systemic severity of illness was reported in 6 stud-
ies; 4 used the Acute Physiologic Assessment and
Chronic Health Evaluation II score,19,21,27,28 and 3
used the sequential organ failure assessment score.18,19,22

Higher severity of illness among patients who devel-
oped delirium was reported by several studies.18,19,27

Mechanical ventilation status was reported in 7 stud-
ies16,19,22,25,28,30,33 with 7% to 81% of patients requir-
ing mechanical ventilation.

Eleven studies18–25,27,30,31 reported data on the in-
cidence or prevalence of delirium (Table 1). Delirium
incidence ranged from 11.8% to 75.0%, with most ex-
ceeding 30%. Two studies reported delirium preva-
lence ranging from 42.2% to 44.4%.19,27 Studies that did
not provide a subgroup analysis for stroke patients were
excluded from Table 1. Of the studies reporting incidence
or prevalence, 9 measured delirium with a Confusion As-
sessment Method (CAM) derivative,18,19,21–25,27,31

and 2 used the Intensive Care Delirium Screening
Checklist (ICDSC).20,30 Three studies usedDiagnostic
and Statistical Manual of Mental Disorders (DSM)
criteria as the comparator for ICU delirium assess-
ment.18,22,24 Two studies used parallel CAM deriva-
tives with DSM–based criteria.18,24 One also used
the CAM-ICUwith pairedDSM-IV based evaluations
within 2 hours by experienced experts.22 They re-
ported the following CAM-ICU psychometrics
(95% confidence interval [CI]): sensitivity, 76%
(54.9%-90.6%); specificity, 98.1% (93.2%-99.8%);
positive predictive value, 90.5% (69.6%-98.8%);
negative predictive value, 94.4% (88.3%-97.9%);
and overall accuracy, 93.8% (88.2%-97.3%).

Eight studies evaluated predictive factors for delir-
ium (Table 2).16,18–20,24,26,27,30 Common predictors re-
ported in 3 or more studies included older age,16,18–20,24

history of stroke,19,24,30 preexisting dementia,18–20,24,30

higher severity of illness,18,19,27 and use of physical re-
straints.19,20,27 Several stroke-related characteristics
were noted to be predictors of delirium: higher ICH
volume,18 left-sided stroke,24 higher NIHSS score,24

and total anterior circulation infarct.18 Two studies re-
ported no statistically significant relation between anat-
omy and risk of developing delirium.30,31

Six studies included information on outcomes after
an episode of ICU delirium during acute stroke (Sup-
plemental Digital Content 4: outcomes following de-
Copyright © 2022 American Association of Neuroscience Nurses. U
lirium in acute stroke, available at http://links.lww.
com/JNN/A402).22,23,25,27,28,31 A prospective cohort
study found delirious stroke patients had an insignifi-
cant trend toward higher in-hospital and 6-month
mortality rates.22 A case-control study on long-term
cognitive outcomes after AIS and ICH noted a higher
2-year mortality among the delirious group when
compared with nondelirious cohorts (49.2% vs 26.2%,
respectively).31

Two studies reported outcomes using the modified
Rankin scale (mRS).23,27 A study of ICH patients
found 1 point higher (worse) median mRS at 14 days
after discharge among delirious patients.23 Multivari-
ate models also indicated higher odds of poor outcome
(mRS≥ 3) at 28 days from symptom onset among delir-
ious patients, when controlling for admission NIHSS and
age. These findings did not persist at 3 and 12months.
Another study reported higher 28-day mRS among
delirious ICH patients when compared with similar
cohorts who did not experience delirium.25

Four studies reported increased hospital or ICU
LOS across all types of stroke patients who experi-
enced delirium. Three studies reported a significantly
higher number of days,22,23,27 and a fourth study
noted a 10% increase in ICU LOS for each 1-point in-
crease in ICDSC score (P = .0131).28

One study reported on the relationship between de-
lirium and dementia after stroke. Two years after
stroke (all subtypes), patients who experienced delir-
ium during the acute phase had significantly higher
rates of dementia on 2 separate dementia scales
(77.3% vs 32.1% [P < .01] with the Rotterdam-
Cambridge Cognition Examination; 50% vs 14.3%
[P < .01] with the Clinical Dementia Rating scale).31

In this study, delirium during hospitalization was re-
ported to be a risk factor for developing dementia
when controlling for age (odds ratio, 7.2; 95% CI,
1.88-27.89).31

Four studies evaluated cognitive function among
mixed populations of stroke subtypes and compared
outcomes between those who experienced delirium
during initial hospitalization to those who did not.
One study reported poorer scores at 2-year follow-
up in the following domains: verbal memory (P =
.02), attention (P = .04), visual construction (P = .02),
language (P = .04), and executive function (P = .03).31

In a population of patients with ICH, those who had de-
lirium and agitation had significantly worse cognitive
function on health-related quality of life scores at
28 days and 1 year than those who had deliriumwithout
agitation or those who had no delirium (P = .006).25

Mini-Mental State Examination scores at hospital dis-
charge among those with delirium were 6 points lower
compared with no Mini-Mental State Examination de-
crease among those without delirium (P < .05).27
nauthorized reproduction of this article is prohibited.
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TABLE 2. Significant Predictors of Delirium After Stroke

Author (Year) Common Predictors Other Predictors

Dittrich (2016) Age Number of catheters and drains, male sex

Hosoya (2018) Preexisting dementia Ventricular drainage, somnolence, aphasia, ureter tube, home
anxiety or sleep medications

Prior stroke

Kostalova (2012) Age
Preexisting dementia
Severity of illness

ICH, higher serum creatinine, bilirubin, GGT, lower PLT, lesion
volume > 40 mL, total anterior circulation infarct

Limpawattana (2016) Age
Preexisting dementia
Pneumonia
Severity of illness
Physical restraints
Previous stroke

Baseline functional status, depression, polypharmacy, sleep
deprivation, multiple bed changes, Foley catheter,
mechanical ventilation

Matano (2017) Age
Preexisting dementia
Physical restraints

Severe white matter lesions, surrounding patients who were
monitored or getting suctioned, surrounding patients with
delirium

Pasinska (2018) [hyperactive
delirium]

Age
Preexisting dementia
Pneumonia

NIHSS, spatial neglect, visual disorders, DM, atrial fibrillation,
coronary artery disease, anxiety, comorbidity index,
heparin, leukocytosis, UTI, motoric disorders

Pasinska (2018) [hypoactive
delirium]

Age
Preexisting dementia
Pneumonia
Previous stroke

NIHSS, aphasia, left-sided stroke, vision disorders, spatial
neglect, ICH, premodified Rankin scale, sleep disorder,
depression, higher comorbidity score, anticoagulants,
insulin, β-blockers, leukocytosis, hyperglycemia, fever, UTI,
male sex, lower education, smoker

Sániová (2012) Higher GCS score

Wang (2018) Severity of illness Sleep deprivation, fever

Physical restraint

Abbreviations: DM, diabetesmellitus; GCS, GlasgowComa Scale; GGT, gamma-glutamyl transferase; ICH, intracerebral hemorrhage; NIHSS, National Institutes
of Health Stroke Scale; PLT, platelets; UTI, urinary tract infection; WBC, white blood cell.

Journal of Neuroscience Nursing120
Patients who were ever delirious had worse quality of
life in the domains of applied cognition, executive func-
tion, and fatigue at all follow-up time points (28 days,
3months, 1 year), even after correction for age, NIHSS
on admission, and any benzodiazepine use (28-day
neuro-Quality of Life in Neurological Disorders T score
of 5.8 [0.58 SD lower than the never-delirious group];
95% CI, 0.15-11.5; P = .045).23

Discussion
In this scoping review, we identified 18 studies
reporting incidence, predictors, or outcomes among
critically ill stroke patients. Overall incidence of delir-
ium during hospitalization among stroke patients in
critical care settings ranged from 11.8% to 75%, with
66% of studies reporting rates from 22% to 43%.21

These findings are consistent with rates among gen-
eral ICU populations. A systematic review and
meta-analysis among all types of ICU patients found
an overall pooled prevalence of delirium of 31%.34

Our included studies of critically ill stroke patients
Copyright © 2022 American Association of Neuroscience Nurses. U
provided rates of delirium comparable with this, but
with a broad range. Rates of delirium incidence in
other ICU populations also vary considerably, with
medical ICUs ranging from 9% to 24%, surgical ICUs
ranging from 3% to 54%, and mixed ICUs ranging
from 24% to 45% in a meta-analysis.2 This variability
in incidence, as with our variability, suggests individ-
ualized predictive factors may contribute to the differ-
ential development of delirium.

Studies included in our review reported predictors
of delirium include age, preexisting dementia, and se-
verity of illness, which are consistent with predictive
models in the general ICU literature.35 Other predic-
tors reported in the general ICU literature, but not
noted in studies included in this review, included met-
abolic acidosis, infection, sedatives, urea concentra-
tion, coma, emergency surgery, emergency admission,
corticosteroids, and mechanical ventilation.35 The pre-
dictive models from the general ICU literature did not
consistently include neurological patients. This literature
on critically ill stroke patients shares some predictors in
nauthorized reproduction of this article is prohibited.
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common with the general ICU literature but omits sev-
eral key predictors of delirium, particularly mechanical
ventilation.

The findings in our review indicate that delirium is
associated with higher mortality, longer hospital and
ICU LOS, and long-term cognitive deficits after
stroke, which is consistent with general critical care
literature. A meta-analysis of delirium among 16595
general critically ill patients found an increased risk
ratio for death during admission among delirious pa-
tients of 2.19 (95% CI, 1.78-2.70; P < .001).7 In our
review, only 2 studies reported increased mortality;
however, they did not provide multivariate models
to determine the role of confounding variables when
predicting mortality.

Delirium has historically been considered a tran-
sient condition that abates after the precipitating factor
resolves. However, our findings of worse cognitive
and functional outcomes among both ICH and
mixed-stroke populations at 14 days,23 28 days,23,25

3 months and 1 year,25 and 2 years31 suggest other-
wise. These findings are consistent with medical
ICU survivors where delirium is associated with
worse cognitive outcomes at 3 and 12 months.36 An-
other study found longer duration of delirium led to
worse functional status.37 As stroke is associated with
cognitive decline from both vascular dementia and
neurodegenerative processes and delirium is also as-
sociated with cognitive decline after a variety of acute
illnesses, disentangling delirium's contribution after a
stroke will help guide targeted interventions for post-
ICU care.

Most studies used the CAM-ICU or ICDSC to
measure delirium, consistent with other critical care
literature.34 Data on which scale is most appropriate,
particularly among patients with acute neurological
insults, remain inconclusive. Larsen et al38 reported
85% sensitivity and 75% specificity for the ICDSC
in a neurocritical care population but poor rates for
the CAM-ICU (59% and 56%, respectively). Con-
versely, Mitasova et al22 found 76% sensitivity and
98% specificity for the CAM-ICU in AIS and ICH pa-
tients compared with DSM-IV criteria. Others suggest
neither the CAM-ICU nor the ICDSC is accurate for
use in a neurocritical care or stroke unit population.12

However, definitive consensus on the appropriateness
and use of these scales among critically ill stroke pa-
tients remains elusive.39,40

Limitations
Use of scoping review as a methodology and the nar-
row scope of the literature available on this topic can
limit the ability to provide implications for practice.
The absence of common data elements between stud-
ies precluded our ability to consider quantitative
Copyright © 2022 American Association of Neuroscienc
meta-analysis. Although we prespecified a compre-
hensive search strategy involving 5 medical data-
bases, it is possible that pertinent studies were missed,
particularly those that may have included stroke pa-
tients with delirium outside a traditional or specific
type of ICU setting. We incorporated an inclusive
search strategy to capture any reports of delirium
among stroke patients that required an ICU admis-
sion. As a result, some of the studies included in this
review reported on stroke patients in mixed acuity set-
tings. To address this limitation but still adhere to our
inclusive approach, we only included reports if a sub-
group analysis on critically ill stroke patients was in-
cluded or acuity measures indicated need for an ICU
admission. However, it is possible that estimates re-
ported in our review may be slightly different if a less
inclusive approach was used.
Conclusion
Delirium continues to be a pervasive problem among
critically ill stroke patients. Current research findings
are limited by heterogenous populations, assessments,
and measurement parameters. Detection and manage-
ment of delirium among critically ill stroke patients
requires a targeted approach with specific consider-
ations to the complexities of acute neurological injury
and concomitant critical illness. Investigations spe-
cific to critically ill stroke patients are needed to ad-
vance the science and subsequent practice recommen-
dations for delirium management in this high-risk
population.
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